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A dielectric duplexer device comprises a dielectric duplexer 
including a plurality of resonators arranged in parallel along 
a same direction, and a coupling circuit coupled to related 
ones of the resonators, and is adapted to show a Surface area 
appropriately Selected for each of capacitor electrodes, other 
electrodes and components to be formed on a laminated 
dielectric body, wherein the coupling circuit is arranged on 
the laminated dielectric body (10a; 10b, 10c) which com 
prises a plurality of dielectric sheet members (10a through 
11e) and is bonded to an open-circuit end Surface of the 
dielectric duplexer (1a, 1b, 1c) at a rear layered side portion 
to produce an intended transmission/reception circuit. 

9 Claims, 8 Drawing Sheets 
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DELECTRIC DUPLEXER DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to a dielectric duplexer 
device comprising a plurality of resonators and adapted to be 
Suitably be used for a mobile telephone Set Such as an 
automobile telephone set or a portable telephone Set. 

PRIOR ART 

Japanese Patent Kokai No. 63-311801 discloses a dielec 
tric duplexer device comprising a dielectric duplexer includ 
ing a plurality of resonators arranged in parallel in a direc 
tion on a dielectric ceramic block which has outer peripheral 
Surface coated with an grounding conductor except an 
open-circuit end Surface where through holes of the reso 
nators are exposed. The dielectric duplexer is mounted on a 
Substrate provided with a coupling circuit which is coupled 
to the related resonators of the dielectric duplexer. The 
dielectric ceramic block of Said dielectric duplexer and Said 
coupling circuit are housed in and covered by a metal casing. 
Various Similar dielectric duplexer devices have also been 
proposed to date. 

In Such a dielectric duplexer device, circuit elements Such 
as coupling capacitors for LC-coupling the resonators are 
mounted on the Substrate and electric paths are formed on 
the Substrate to produce required circuits. The circuit ele 
ments and electric paths are then covered by a metal casing 
operating as Shield case. Input/output electrodes are formed 
on the Substrate for connection with external electric paths 
to realize the dielectric duplexer device in the form of an 
integral unit that provides easy handling. Additionally, Such 
an arrangement provides an enhanced degree of design 
freedom because coupling capacitors and other elements 
may be mounted independently on the Substrate So that 
appropriate values may be Selected for the circuit constants. 

However, with Such a conventional arrangement, each of 
the resonators is provided with a metal terminal driven into 
it in order to realize an LC-coupling for the resonators and 
the metal terminals are connected to related electric paths 
formed on the printed Substrate or board, while coupling 
capacitors have to be mounted on the Substrate, So that, as a 
whole, the dielectric duplexer requires a cumberSome opera 
tion of connecting wires and involves a considerable number 
of assembling Steps reflecting a complicated circuit design 
and a clumsy circuit arrangement. 

In an attempt to avoid the above problem, the inventor of 
the present patent application proposed a dielectric duplexer 
assembly comprising a laminated circuit arrangement for 
coupling circuit realized by laminating a plurality of dielec 
tric sheet materials and arranged on the open-circuit end 
Surface of the dielectric duplexer, the coupling circuits being 
connected to the related resonators of the transmitter Section 
and/or the receiver Section of the duplexer. 

FIG. 1 of the accompanying drawings ShowS Such a 
dielectric duplexer device A, in which connector pads Pare 
exposedly arranged on a layered Side portion of a laminated 
circuit arrangement B where the layered side portion of the 
laminated circuit arrangement appears, and a flat Side por 
tion perpendicular to Said layered side portion of the lami 
nated circuit arrangement B is bonded to the open-circuit 
end Surface of a dielectric duplexer C comprising a plurality 
of resonators D. However, as a result of a Series of 
experiments, it has been found that the previously proposed 
device is accompanied by the following problems. 

a) The laminated circuit arrangement B is arranged So that 
one of the layered side portions of dielectric sheet members 
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2 
(opposite side portions along which the dielectric sheet 
members are laminated) is disposed on the Surface of the 
printed circuit board and thus forms a boundary Surface that 
is less Smooth. There are arisen problems that floatings and 
gaps may be produced between the Surface of the printed 
circuit board and the layered Side portion which is brought 
into contact with that Surface. In Short, this conventional 
arrangement does not provide a Satisfactory flatness, and the 
dielectric duplexer and the laminated circuit arrangment 
cannot be mounted Stably on the printed circuit board. 

b) A large Surface area of the flat side portion perpen 
dicular to the layered Side portion of the laminated circuit 
arrangment B results in a large height of the device to baffle 
the effort for downsizing the portable telephone Set incor 
porating the device. 

Thus, the Surface area is Subjected to limitations to 
consequently limit the Surface area of the capacitor elec 
trodes arranged on the Surface of the dielectric laminated 
circuit arrangement and hence the allowable capacitance 
range for the capacitors. 

It is, therefore, an object of the present invention is to 
provide a dielectric duplexer device that is capable of 
overcoming these problems. 

SUMMARY OF THE INVENTION 

According to the invention, there is provided a dielectric 
duplexer device comprising a dielectric duplexer having a 
plurality of resonators arranged in parallel in a direction and 
divided into two Sections, a transmitter Section and a 
receiver Section, and a coupling circuit connected to prede 
termined ones of the resonators of the transmitter Section 
and/or receiver Section of the dielectric duplexer, wherein 
Said coupling circuit comprises a laminated circuit arrange 
ment including a plurality of dielectric sheet members and 
bonded to an open-circuit end Surface of the dielectric 
duplexer at a lateral layered Side portion thereof So that an 
intended transmission/reception circuit is formed. 

Such an arrangement, where the dielectric laminated 
circuit arrangement is bonded to the open-circuit end Surface 
of the dielectric duplexer to provide a coupling circuit, 
makes the assembly show a neat and Simple profile and 
allows appropriate values to be Selected for the circuit 
COnStantS. 

Additionally, Since the dielectric laminated circuit 
arrangement is bonded to the open-circuit end Surface of the 
dielectric duplexer at a rear layered side portion, a highly 
Smooth entire Surface of the outermost or lowest dielectric 
sheet member is made to face and Stably mounted on a 
printed circuit Substrate. 

Then, the height, or thickness, of the dielectric laminated 
circuit arrangement is invariable to make it compatible with 
the effort of downsizing the portable telephone Set compris 
ing it, if the Surface area of the dielectric sheet members to 
be laminated is changed appropriately. 

Preferably, the dielectric duplexer may comprise a plu 
rality of coaxial type resonators arranged in parallel, each 
being made of a dielectric block which has a Single through 
hole extending therethrough and having its inner Surface 
coated with an inner conductor, an outer Surface coated with 
a grounding conductor and an open-circuit end Surface 
having no conductor. 
With Such an arrangement, the characteristics of each of 

the coaxial type resonators can be regulated independently 
to optimize the operating characteristics of the dielectric 
duplexer as a whole. The coaxial type resonators may be 
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unitized in advance or assembled together by rigidly mount 
ing them on the Substrate on a one by one basis. 

Alternatively, the dielectric duplexer may comprise a 
plurality of coaxial type resonators provided on a single 
dielectric block which has a plurality of through holes 
extending in parallel along a Same direction therethrough, an 
outer Surface coated with a grounding conductor and an 
open-circuit end Surface having no conductor, each through 
hole having an inner Surface coated with an inner conductor. 

With Such an arrangement, the dielectric duplexer can be 
mounted on the Substrate with ease because it is made of a 
Single dielectric block. 

According to a preferable embodiment, the laminated 
circuit arrangement may constitute a coupling circuit having 
a low pass filter circuit Section coupled to the resonators of 
one of the resonator Sections and a band pass filter circuit 
Section coupled to the resonators of the other resonator 
Section. 

According to another preferable embodiment, the lami 
nated circuit arrangement may constitute a coupling circuit 
having a low pass filter Section coupled to the resonators of 
one of the resonator Sections and bonded to the region of that 
resonator Section on the open-circuit end Surface of the 
dielectric duplexer at a rear layered side portion thereof. A 
band pass filter circuit Section may be formed by arranging 
conductor layers disposed on the open-circuit end Surface of 
the resonators corresponding to the region of the other 
resonator Section and connected to the inner conductors of 
the respective resonators of that Section, Said conductor 
layers being capacitively coupled with each other. 

Then, the laminated circuit arrangement can provide 
inductors easily by forming patterned conductors having a 
desired profile on the surface of the dielectric sheet members 
So that the laminated circuit arrangement may be used 
exclusively for forming a low pass filter circuit Section 
including a plurality of inductors, while the band pass filter 
circuit Section including only capacitors may be provided by 
forming a conductor film coat on Spot facings in a conven 
tional manner or by forming conductor layers of patterned 
conductors connected to the inner conductors of the respec 
tive resonators by direct printing and capacitively coupling 
the conductor layers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Schematic perspective view showing a dielec 
tric duplexer device previously proposed but not published; 

FIG. 2 is an exploded Schematic perspective view show 
ing an embodiment of dielectric duplexer device according 
to the invention; 

FIG. 3 is a Schematic longitudinal croSS Sectional side 
View showing one of coaxial type resonators in the embodi 
ment of FIG. 2; 

FIG. 4 is an exploded Schematic perspective view show 
ing the laminated circuit arrangement in the embodiment of 
FIG. 1 as viewed from the bonding interface; 

FIG. 5 is a circuit diagram of an equivalent circuit of a 
dielectric duplexer device according to the invention; 

FIG. 6 is an exploded schematic perspective view show 
ing a dielectric duplexer device according to another 
embodiment of the invention; 

FIG. 7 is a Schematic longitudinal croSS Sectional view 
showing a part of the dielectric duplexer in the embodiment 
of FIG. 6; and 

FIG. 8 is a schematic perspective view showing a further 
embodiment of a dielectric duplexer device according to the 
invention. 

1O 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Now, the present invention will be described in greater 
detail by referring to the accompanying drawings that illus 
trate preferred embodiments of the invention. Note that the 
circuit diagram of FIG. 5 applies to the transmission/ 
reception circuits of all the embodiments. 

FIG. 2 schematically illustrates an embodiment of dielec 
tric duplexer device according to the invention. The illus 
trated dielectric duplexer device comprises a dielectric 
duplexer 1a including a total of Six coaxial type resonators 
2A through 2C and 3A through 3C, and a laminated circuit 
arrangement 10a. The coaxial type resonators are divided 
into two groups to provide a 3-pole type transmitter Section 
Tincluding the three resonatorS 2A through 2C and a 3-pole 
type receiver Section R including the three resonators 3A 
through 3C, and are arranged side by Side and bonded 
together. 

Each of the resonators 2A through 2C and 3A through 3C 
comprises a dielectric ceramic block 4 prepared by Sintering 
a dielectric ceramic material typically containing titanium 
oxide or barium oxide. 

AS shown in FIG. 3, each resonator includes a through 
hole 5 provided through the dielectric ceramic block 4 and 
an inner conductor layer 6 applied to the inner Surface or 
inner peripheral wall of the through hole 5. The exposed 
outer Surfaces of each dielectric block 4 are Substantially 
coated with a grounding conductor 7 except the open-circuit 
end Surface 8 of the dielectric block 4 where one of the 
openings of the respective through hole 5 is exposed. All the 
resonators 2A through 2C and 3A through 3C have a same 
resonant length Substantially equal to a quarter of the 
resonance frequency ), or 2/4. A resonator circuit X as 
shown by the circuit diagram of FIG. 5 is formed by the 
resonators 2A through 2C and 3A through 3C. 
The laminated circuit arrangement 10a is arranged to 

cover the entire open-circuit end Surface of the dielectric 
duplexer 1a including the coaxial type resonators 2A 
through 2C and 3A through 3C. The dielectric duplexer 
device typically has dimensions of a height of less than 2 
mm, a length of 11 mm and a width of 11 mm (design 
example). 

Then, the dielectric duplexer device is mounted on a 
Substrate 21. 

Alternatively, the coaxial type resonatorS 2A through 2C 
and 3A through 3C may not be bonded together to maintain 
the parallel arrangement and may well be mounted individu 
ally on the Substrate to realize Such a parallel arrangement. 

Furthermore, the dielectric duplexer device may be pro 
vided with a metal casing (not shown) functioning as shield 
casing. 
The laminated circuit arrangement 10a is formed by 

Sequentially laying a plurality of rectangular dielectric sheet 
members 11a, 11b, 11c 11d and 11e each of which is 
typically made of glass ceramic, a composite material con 
taining glass and dielectric ceramic or a low melting point 
oxide and collectively Sintering them. A rear layered side 
portion of the laminated circuit arrangement 10a Shows a 
rectangular contour adapted to rightly cover the open-circuit 
end surface 8 of the dielectric duplexer 1a. 
The laminated circuit arrangement 10a formed by simply 

laying the rectangular dielectric sheet members 11a–11e 
provides a coupling circuit Y comprising a low pass filter 
circuit Section F1 and a band pass filter circuit Section F2 as 
shown in FIG. 5. Since the laminated circuit arrangement 
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10a is produced as a single chip by collectively sintering the 
dielectric sheet members 11a, 11b, 11c, 11d and 11e, a 
dielectric duplexer device having a neat and Simple box-like 
profile can be realized with ease simply by bonding the 
laminated circuit arrangement 10a onto the open-circuit end 
surface 8 of the dielectric duplexer 1a. 

Each of the dielectric sheet members 11a through 11e has 
an upper Surface and a peripheral edges provided with a 
patterned and printed conductor. 

The Specific configuration of each of the dielectric layers 
11a through 11e will now be described by referring to FIG. 
4 which illustrates the laminated circuit arrangement 10a in 
the embodiment of FIG. 2 as viewed from the bonding 
interface. 

AS seen from FIG. 4, the dielectric sheet member 11c is 
provided with ledge electrodes 12a, 12b, 12c, 12d, 12e and 
12f on a rear edge thereof. The ledge electrodes 12a through 
12fare arranged to be connected to the inner conductorS 6 
of the respective resonatorS 2A through 2C and 3A through 
3C in the dielectric duplexer 1A. Additionally, the edge 
electrodes 12a through 12fare connected to respective edge 
electrodes 13a, 13b, 13c, 13d, 13e and 13f arranged on the 
corresponding rear edge of the dielectric sheet member 11d 
to be placed directly on the dielectric sheet member 11c and 
hence to respective capacitor electrodes 14a, 14b, 14c, 14d, 
14e and 14f provided on an upper surface of the dielectric 
sheet member 11d and extending from the edge electrodes 
13a through 13f, respectively. 

Meanwhile, on the upper Surface of the dielectric sheet 
member 11c are provided capacitor electrodes 15a, 15b, 15c, 
15d and 15f which are arranged to be held in juxtaposition 
respectively with the capacitor electrodes 14a, 14b, 14c, 14d 
and 14f on the dielectric sheet member 11d and separated 
respectively from the latter by a distance defined by the 
thickness of the dielectric sheet member 11d. Thus, capaci 
tors C1, C2, C3, C4 and C7 are formed respectively between 
the capacitor electrodes 14a and 15a, between the capacitor 
electrodes 14b and 15b, between the capacitor electrodes 
14c and 15c, between the capacitor electrodes 14d and 15d 
and between the capacitor electrodes 14f and 15f. 
Additionally, a capacitor C5 is formed between the capacitor 
the electrodes 14d and 14e arranged adjacently on the upper 
surface of the dielectric sheet member 11d while a capacitor 
C6 is formed between the capacitor electrodes 14e and 14f 
also arranged adjacently on the upper Surface of the dielec 
tric layer 1d. 

The dielectric sheet member 11b provided with a shield 
electrode layer 16 on an upper Surface thereof So that 
capacitors C8, C9 and C10 are formed between it and the 
capacitor electrodes 15a, 15b and 15c on the dielectric sheet 
member 11c, respectively. The shield electrode layer 16 is 
connected to a grounding electric path by way of grounding 
pads 17 which are provided respectively on the front edge 
and the opposite lateral edges of the respective dielectric 
sheet members 11a through 11e. 

The dielectric Sheet member 11a includes a meandering 
electric path 18 on the upper Surface thereof with Starting 
and terminating connector edges 18a and 18d and a pair of 
branched connector edges 18b and 18c, which connector 
edges define three inductorS L1, L2 and L3. 

The connector edge 18a is connected to a transmission 
pad 19a formed on the front edge of the respective dielectric 
sheet members 11a through 11e with the capacitor electrode 
15a on the dielectric sheet member 11c. The connector edges 
18b and 18c are connected to relay paths 20a and 20b also 
formed on the front edge of the respective dielectric sheet 
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6 
members 11a through 11e with the capacitor electrodes 15b 
and 15c on the dielectric sheet member 11c. Then, the 
connector edge 18d is connected to an antenna pad 19b 
formed on the front edge of the respective dielectric sheet 
members 11a through 11e. 

Finally, capacitor electrode 15d on the dielectric sheet 
member 11c is also connected to the antenna pad 19b and the 
capacitor electrode 15f is connected to reception pad 19c 
formed on the front edge of the respective dielectric sheet 
members 11a through 11e. 
The pads 19a through 19c, the grounding pad 17 and the 

relay paths 20a and 20b are produced by metallizing the 
conductive material on the front layered Side portion of the 
laminated circuit arrangement 10a formed as a result of 
laying the dielectric sheet members 11a through 11e. 
With the laminated circuit arrangement 10a having the 

above described configuration the capacitor electrodes and 
the inductors are connected by means of the metallized pads 
19a through 19.c and the relay paths 20a and 20b on the front 
Side portion. Therefore, there is no need of boring through 
holes in the dielectric sheet members or Substrate. While 
electric connections by way of Such through holes in con 
ventional dielectric duplexer devices require a process of 
filling the holes typically by using a printing technique to 
consequently reduce the productivity of manufacturing 
dielectric duplexer devices, the present invention remark 
ably improves the productivity of manufacturing devices. 

Then, Simply by bonding the laminated circuit arrange 
ment 10a of a plurality of dielectric sheet members 11a 
through 11e to the open-circuit end Surfaces of the dielectric 
ceramic blockS 4 at the rear layered Side portion where the 
edge electrodes 12a through 12f and 13a through 13f are 
arranged, the low pass filter circuit Section Fl comprising 
capacitors C1 through C3 and inductors L1 through L3 is 
coupled to the resonatorS 2A through 2C of the transmitter 
Section T and the band pass filter circuit Section F2 com 
prising capacitors C4 through C7 is coupled to the resona 
tors 3A through 3C of the receiver section R to produce a 
coupling circuit Y. Thus, there is provided a transmission/ 
reception circuit comprising the coupling circuit Y and the 
resonator circuit X including the resonatorS 2A through 2C 
of the transmitter section T and the resonators 3A through 
3C of the receiver Section R and having a circuit configu 
ration as shown in FIG. 5. 
AS described above, the dielectric duplexer 1a now unit 

ized with the laminated circuit arrangement 10a is mounted 
on a Substrate 21 with the pads facing outside as shown in 
FIG. 2. The substrate 21 is provided in advance with a 
transmission terminal 21a, an antenna terminal 21b and a 
reception terminal 21c adapted to be connected to external 
electric paths respectively. Thus, the transmission/reception 
circuit comprising the dielectric duplexer 1a and the lami 
nated circuit arrangement 10a will be connected to the 
external electric paths by connecting the transmission pad 
19a, the antenna pad 19b and the reception pad 19c to the 
transmission terminal 21a, the antenna terminal 21b and the 
reception terminal 21c, respectively. It will be appreciated 
that, Since the bottom Surface of the laminated circuit 
arrangement 10a, that is the bottom surface of the lowerst 
dielectric sheet member is placed on the Surface of the 
Substrate 21 for Supporting the laminated circuit arrange 
ment 10a, no floatings nor gaps will be produced between 
the laminated circuit arrangement 10a and the Substrate 21 
and hence the laminated circuit arrangement 10a will be 
stably mounted on the substrate 21. 

Additionally, the Surface of the Substrate 21 Supporting 
the laminated circuit arrangement 10a can be modified by 
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modifying the profile and the Size of the dielectric sheet 
members practically without limitations to allow an 
enhanced degree of design freedom for designing the elec 
trode pattern on each of the dielectric Sheet memeberS. 

Moreover, the dielectric duplexer device is unitized so 
that it can conveniently be used in a mobile telephone Set 
Such as a portable telephone set once the input terminal 21a, 
the antenna terminal 21b and the output terminal 21c are 
connected to respective external electric paths. 
AS described above, the dielectric duplexer 1a is pro 

duced by arranging a plurality of coaxial type resonators 2A 
through 2C and 3A through 3C in parallel on a substrate 21 
and hence the characteristics of each of the coaxial type 
resonators 2A through 2C and 3A through 3C can be 
regulated independently to optimize the operating charac 
teristics of the dielectric duplexer 1a as a whole. The coaxial 
type resonators 2A through 2C and 3A through 3C may be 
unitized in advance or assembled together by rigidly mount 
ing them on the Substrate 21 on a one by one basis. 

FIGS. 6 and 7 schematically another embodiment of a 
dielectric duplexer device according to the invention in 
which a dielectric duplexer 1b is provided on a single 
dielectric ceramic block 30 of a rectangular parallelepiped 
shape. The dielectric ceramic block 30 includes three reso 
nators 32A through 32C for a transmitter section T and three 
resonators 33A through 33C for receiver section R. The 
resonators are arranged in parallel with respect to each other 
along a Same direction. 
As shown in FIG. 7, each of the resonators comprises a 

through hole 35 provided through the dielectric ceramic 
block 30 and an inner conductor layer 36 applied to the inner 
peripheral surface of the through hole 35. The exposed outer 
surfaces of the dielectric block 30 are substantially coated 
with a grounding conductor 37 except the open-circuit end 
Surface 38 of the dielectric block 30 or the dielectric 
duplexer 1b where one of the openings of the respective 
through hole 35 is exposed. 

In this instance again, a similar laminated circuit arrange 
ment 10b is provided to cover the open-circuit end surface 
38 of the dielectric duplexer 1b at a rear layered side portion 
thereof. Since the dielectric duplexer 1b is physically made 
of a Single block, it can be mounted on the Substrate very 
easily. 

In each of the above described embodiments, the lami 
nated circuit arrangement 10a or 10b is arranged to cover the 
entire open-circuit end Surface of the resonators. 

Referring to FIG. 8, there is llustrated a further embodi 
ment of a dielectric duplexer device according to the inven 
tion in which a laminated circuit arrangement 10c is So 
arranged that only the open-circuit end Surface of the 
transmitter Section T of a dielectric duplexer 1c is covered 
by it. 
As will be seen in FIG. 8, the laminated circuit arrange 

ment 10c is connected only to the transmitter section T of 
dielectric duplexer 1c. The receiver section R of the dielec 
tric duplexer 1c comprises five resonators 43A, 43B, 43C, 
43D and 43E. Each of the resonators comprises a through 
hole provided through the dielectric ceramic block 44 and an 
inner conductor layer applied to the inner peripheral Surface 
of the through hole. The exposed outer surfaces of the 
dielectric block 44 are Substantially coated with a grounding 
conductor 47 except the open-circuit end surface 48 of the 
dielectric block 44 or the dielectric duplexer 1c where one 
of the openings of the respective through hole is exposed. 

Additionally, conductor layers 49a, 49b, 49c, 49d and 49e 
are formed on the open-circuit end Surfaces of the respective 
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8 
resonators 43A through 43E and connected to the respective 
inner conductors to form coupling capacitors between adja 
cent ones of the conductor layers 49a through 49e. The 
embodiment of FIG. 8 further comprises a transmission pad 
50, an antenna pad 51 and a reception pad 52. 
AS described above, in a dielectric duplexer device 

according to the invention, a coupling circuit is formed by 
laminating a plurality of dielectric sheet members and 
bonded to the open-circuit end Surface of the dielectric 
duplexer at a rear layered Side portion thereof in order to 
couple the coupling circuit to the related resonators of the 
transmitter Section and/or the receiver Section of the dielec 
tric duplexer to form an intended transmission/reception 
circuit. The bove arrangement provides the following advan 
tageS. 

1) Since a rear layered side portion of the circuit arrange 
ment is bonded to the open-circuit end Surface of the 
dielectric duplexer, the outermost or bottom Surface of the 
laminated dielectric Sheet members that is flat and Smooth is 
placed on a Substrate So that it can be stably held on the 
printed circuit Substrate or board. 

2) Since the total height of the laminated circuit arrange 
ment is made invariable if the Surface area of the respective 
dielectric sheet members is modified so that the laminated 
dielectric sheet members do not baffle the effort for down 
sizing the mobile telephone Set into which the dielectric 
duplexer device is to be incorporated. Therefore, capacitor 
electrodes and inductors may be formed appropriately on the 
laminated circuit arrangement to optimize the operating 
characteristics of the dielectric duplexer device. 

3) The dielectric duplexer assembly can be made to show 
a neat and Simple and profile and a filter circuit can be 
dimensionally reduced to reduce the Surface area of the 
Substrate for carrying the dielectric duplexer device. Thus, 
the entire assembly can be downsized. 

4) The conductor patterns arranged in the laminated 
circuit arrangement and the pads arranged on the Surface of 
the Substrate may be connected only at the external elec 
trodes arranged on the front layered side portion of the 
laminated circuit arrangement to eliminate the need of 
boring through holes in the dielectric Sheet members and 
hence a process of filling the holes by means of a printing 
technique and consequently improve the productivity of 
manufacturing Such dielectric duplexer devices. 

5) A filter circuit can be constituted only by the dielectric 
duplexer 1a, 1b or 1c and the laminated dielectric sheet 
members 11a through 11e to simplify the wiring operation to 
be conducted on the Substrate and hence the process of 
manufacturing Such dielectric duplexer devices. 

6) A filter circuit can be constituted only by the dielectric 
duplexer 1a, 1b or 1c and the laminated dielectric sheet 
members 11a through 11e to improve the mechanical 
Strength and the impact resistance of the dielectric duplexer 
device. 

7) Since the coupling circuit Y is confined within the 
laminated dielectric sheet members, it is shielded from the 
external atmosphere and minimally affected by external 
factorS Such as moisture and mechanical impact and hence 
the operating characteristics of the dielectric duplexer device 
will be stabilized. 

8) Since the coupling circuit is formed by a laminated 
circuit arrangement, appropriate values may be Selected for 
the circuit constants to provide an enhanced degree of design 
freedom for designing a dielectric duplexer device. 

9) When the laminated circuit arrangement is formed to a 
Single chip by laying and baking a plurality of dielectric 
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sheet members, the laminated circuit arrangement can be 
mounted on the dielectric duplexer 1a, 1b or 1c by simply 
bonding them together to simplify the manufacturing pro 
ceSS and make Such dielectric duplexer devices adapted to 
mass production. 
What is claimed is: 
1. A dielectric duplexer device comprising: 
a dielectric duplexer having a plurality of resonators 

arranged in parallel along a Same direction and divided 
into two Sections, a transmitter Section and a receiver 
Section each of Said resonators having an inner con 
ductor; and 

a laminated circuit arrangement for a coupling circuit 
intended to be connected to predetermined ones of the 
resonators of the transmitter Section or receiver Section 
of the dielectric duplexer, Said laminated circuit 
arrangement including a plurality of laminated dielec 
tric sheet members and a plurality of edge electrodes at 
a rear layered side portion thereof arranged to be 
electrically connected to Said predetermined ones of the 
resonators and being Sized So as to cover an entire 
open-circuit and Surface of the dielectric duplexer So 
that an intended transmission/reception circuit is 
formed. 

2. A dielectric duplexer device as claimed in claim 1, 
wherein Said laminated circuit arrangement is mounted on a 
printed circuit Substrate in Such a manner that a Smooth 
entire Surface of the outermost or lowest dielectric sheet 
member of the laminated dielectric sheet members is 
brought into contact with the printed circuit Substrate. 

3. A dielectric duplexer device as claimed in claim 1, 
wherein Said dielectric duplexer comprises a plurality of 
coaxial type resonators in parallel, each of Said resonators 
being made of dielectric block having a single through hole 
extending therethrough and having its inner Surface coated 
with Said inner conductor, an outer Surface coated with a 
grounding conductor and an open-circuit end Surface having 
no conductor. 
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4. A dielectric duplexer device as claimed in claim 3, 

wherein Said coaxial type resonators are assembled together 
by rigidly mounting them on a printed circuit Substrate on a 
one by one basis. 

5. A dielectric duplexer device as claimed in claim 1, 
wherein Said dielectric duplexer comprises a plurality of 
coaxial type resonators provided on a single dielectric block 
which has a plurality of through holes extending in parallel 
along a same direction therethrough, an outer Surface coated 
with a grounding conductor and an open-circuit end Surface 
having no conductor, each through hole having an inner 
Surface coated with an inner conductor. 

6. A dielectric duplexer device as claimed in claim 1, 
wherein Said laminated circuit arrangement includes a cou 
pling circuit having a low pass filter circuit Section coupled 
to the resonators of one of the resonator Sections and a band 
pass filter circuit Section coupled to the resonators of the 
other resonator Section. 

7. A dielectric duplexer device as claimed in claim 1, 
wherein Said laminated circuit arrangement includes a cou 
pling circuit having a low pass filter Section coupled to the 
resonators of one of the resonator Sections and is bonded to 
the region of that resonator Section on the open-circuit end 
Surface of the dielectric duplexer at a rear layered side 
portion thereof. 

8. A dielectric duplexer device as claimed in claim 6, 
wherein Said band pass filter circuit Section includes con 
ductor layers disposed on the open-circuit end Surface of the 
resonators corresponding to the region of the other resonator 
Section and connected to the inner conductors of the respec 
tive resonators of that Section, Said conductor layers being 
capacitively coupled with each other. 

9. A dielectric duplexer device as claimed in claim 1, 
wherein said laminated circuit arrangement comprises a 
Single chip formed by laminating and baking a plurality of 
dielectric sheet members, the Single chip being mounted on 
the dielectric duplexer. 
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